Datum
Vertical coordinate information is referenced to the National Geodetic Vertical Datum of 1929 (NGVD 29) .
Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).
Altitude, as used in this report, refers to distance above the vertical datum. 
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Abstract
Groundwater withdrawals from the Upper Cretaceousage Middendorf aquifer in South Carolina have created a large, regional cone of depression in the potentiometric surface of the Middendorf aquifer in Charleston and Berkeley Counties, South Carolina. Groundwater-level declines of as much as 249 feet have been observed in wells over the past 125 years and are a result of groundwater use for public water supply, irrigation, and private industry. To address the concerns of users of the Middendorf aquifer, the U.S. Geological Survey, in cooperation with Mount Pleasant Waterworks (MPW), recalibrated an existing groundwater-flow model to incorporate additional groundwater-use and water-level data since 2008. This recalibration process consisted of a technique of parameter estimation that uses regularized inversion and employs "pilot points" for spatial hydraulic property characterization. The groundwater-flow system of the Coastal Plain physiographic province of South Carolina and parts of Georgia and North Carolina was simulated using the U.S. Geological Survey finite-difference computer code MODFLOW-2000.
After the model recalibration, the following six predictive water-management scenarios were created to simulate potential changes in groundwater flow and groundwater-level conditions in the Mount Pleasant, South Carolina, area: Scenario 1-maximize MPW reverseosmosis plant capacity by increasing groundwater withdrawals from the Middendorf aquifer from 3.9 million gallons per day (Mgal/d), which was the amount withdrawn in 2015, to 8.58 Mgal/d; Scenario 2-same as Scenario 1, but with the addition of a 0.5 Mgal/d supply well in the Middendorf aquifer near Moncks Corner, South Carolina; Scenario 3-same as Scenario 1, but with the addition of a 1. Simulation results from Scenario 1 showed an average decline of about 150 feet in the groundwater levels of the MPW production wells. Simulated hydrographs for two area observation wells illustrate the gradual decline in groundwater levels with overall changes in water-level altitudes of -92 and -33 feet, respectively. Simulated groundwater altitudes at a hypothetical observation well located in the MPW well field declined 121 feet between 2015 and 2050.
Scenarios 2 and 3 have the same pumping rates as Scenario 1 for the MPW production wells; however, a single hypothetical pumping well was added in the Middendorf aquifer near the town of Moncks Corner, South Carolina. This hypothetical pumping well has a withdrawal rate of 0.5 Mgal/d for Scenario 2 and 1.5 Mgal/d for Scenario 3. A comparison to the 2050 Scenario 1 simulation indicates groundwater altitudes for Scenarios 2 and Scenario 3 are 3 feet and 8 feet lower, respectively, at the MPW production wells.
Scenario 4 simulates the maximum pumping capacity of 10.16 Mgal/d for the MPW network of production wells. Simulated 2050 groundwater altitudes for this simulation declined to -359 feet. Simulated hydrographs for two observation wells show groundwater-level declines of 116 and 41 feet, respectively. Simulated differences in groundwater altitudes at a hypothetical observation well located in the MPW well field indicate a water-level decline of 164 feet between 2015 and 2050.
Scenario 5 is a modification of Scenario 4 with the addition of two new MPW production wells. For this scenario, the MPW network of production wells were simulated the same as in Scenario 4, but withdrawals from the two new production wells were added in 2020. Simulated 2050 groundwater altitudes for this simulation declined to -405 feet. Simulated hydrographs for two observation wells show groundwater-level declines of 143 and 51 feet, respectively. Simulated groundwater altitudes at a hypothetical observation well located in the MPW well field declined 199 feet between 2015 and 2050. 
Simulation of Groundwater Flow and Pumping
Introduction
Groundwater use in Mount Pleasant, South Carolina ( fig. 1 ), combined with irrigation pumping at Kiawah Island, past use by the town of Summerville, and private industrial use in the Charleston, S.C., area have created a large, regional cone of depression in the potentiometric surface of the Middendorf aquifer ( fig. 2; Wachob, 2015) . This cone of depression, which represents groundwater-level declines from predevelopment levels of 106 feet (ft) above land surface (Aucott and Speiran, 1984) to levels as low as 144 ft below land surface (250 ft of total decline) (U.S. Geological Survey, 2017a), has led to water-management concerns for Mount Pleasant Waterworks (MPW), the town's public works agency. As a result of these groundwater-level declines, pumping levels in MPW production wells have been as low as 196 ft below the National Geodetic Vertical Datum of 1929 (NGVD 29) . Previous groundwater modeling results (Petkewich and Campbell, 2007) fig. 3A ; U.S. Geological Survey, 2017c).
To address concerns of the future sustainability of the Middendorf aquifer, the U.S. Geological Survey (USGS), in cooperation with the MPW, updated an existing groundwaterflow model (Petkewich and Campbell, 2007) to incorporate data through 2015 and simulate six water-management scenarios to the year 2050. The results of this investigation can provide a tool that MPW and groundwater users of other aquifers of Cretaceous age in the Charleston area can use to manage the groundwater resources of the CBD area ( fig. 1 ). In addition, the results of this investigation, when combined with other studies in the Coastal Plain region of North Carolina and the Eastern United States, may help in the management of the Nation's water resources in coastal areas experiencing high population growth. 
Description of the Study Area
The study area is described in detail in Petkewich and Campbell (2007) ; only a brief description is included in the current report. The study area ( fig. 1 ) extends from the Fall Line in the northwest to the Florida-Hatteras Slope off the Georgia coast (Payne and others, 2005) and the freshwatersaltwater interface off the South Carolina and North Carolina coast (Lee and others, 1986 ). The lateral model boundaries extend from the Oconee and Altamaha Rivers in Georgia to the Cape Fear River in North Carolina. As in the previous investigations (Petkewich and Campbell, 2007; Petkewich and Campbell, 2009) , the focus of the current investigation is the six major aquifers within the Coastal Plain aquifer system in South Carolina and parts of Georgia and North Carolina ( fig. 4 ; Aucott and Speiran, 1985; Aucott, 1996) and, in particular, the Middendorf aquifer near Mount Pleasant, S.C. Land-surface altitudes range from 0 ft at the coast to more than 600 ft in the upper part of the Coastal Plain physiographic province (Aucott, 1996) . The offshore part of the study area ranges from 0 ft to more than 300 ft below the NGVD 29. Aucott and Speiran (1985) described six major aquifers within the Coastal Plain aquifer system in South Carolina. From youngest to oldest these aquifers are the surficial aquifer, the Floridan aquifer system, and the Tertiary sand, Black Creek, Middendorf, and Cape Fear aquifers ( fig. 4) . The aquifers were divided into units on the basis of relative permeability and not geologic formation; therefore, aquifers may cross formation boundaries in some instances (Aucott, 1996) . Although previous and ongoing investigations in the study area may use different nomenclature to describe these aquifers, this report uses the nomenclature described in Aucott and Speiran (1985) , Aucott (1988 Aucott ( , 1996 , Campbell and van Heeswijk (1996) , Petkewich and Campbell (2007) , and Petkewich and Campbell (2009) .
Hydraulic properties reported for the Coastal Plain aquifers in the study area are listed in table 1 (Aucott and Newcome, 1986; Newcome, 1993 Newcome, , 2000 Temples and Wadell, 1996; Payne and others, 2005 ; M. Peck, U.S. Geological Survey, written commun., December 2005; D. Payne, U.S. Geological Survey, written commun., January 2006). The Floridan aquifer system and Tertiary sand aquifer were considered one aquifer in this investigation, similar to previous modeling investigations (Aucott, 1988; Campbell and van Heeswijk, 1996; Petkewich and Campbell, 2007; Petkewich and Campbell, 2009) .
Mean annual precipitation in Georgia, South Carolina, and North Carolina varies between about 48 and 50 inches and occurs predominantly as rainfall with occasional snowfall during the winter. The areal distribution of annual precipitation 
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EXPLANATION
Simulation of Groundwater Flow
The groundwater-flow system of the Coastal Plain physiographic province of South Carolina and parts of Georgia and North Carolina was simulated using an updated version of the calibrated model described in Petkewich and Campbell (2009) , which uses the USGS finite-difference code MODFLOW-2000 (Harbaugh and others, 2000 ) and the conceptual model described in Petkewich and Campbell (2007) . The original model (Petkewich and Campbell, 2007) consisted of a steady-state predevelopment (1900) In the original model, simulated recharge rates varied over time and were calibrated on the basis of average precipitation data from six weather stations located in the upper Coastal Plain section of the study area (Petkewich and Campbell, 2007) . However, only three (380074-Aiken, SC; 381588-Cheraw, S.C.; 381944-University of South Carolina, Columbia, SC) ( fig. 1 ) of the six precipitation stations described in Petkewich and Campbell (2007) were still in operation in 2015; therefore, the simulated recharge rates for 2005-15 were determined from the average precipitation rates of these three stations. For each stress period, increases or decreases in the recharge rate covaried with relative changes in the average annual precipitation for the three stations. Recharge estimates were updated for 2008 to 2015 using precipitation data from the National Weather Service (Western Regional Climate Center, 2017a-d) and the average calibrated percentage of total precipitation recharged to the surficial aquifer (8.5 percent) that was used in Petkewich and Campbell (2007) . These recharge rates varied from 2.8 inches per year (in/yr; 2014) to 4.9 in/yr (2008) with an annual average recharge rate of 3.8 in/yr, which was used for the groundwater management scenarios for 2016-50. The calibrated groundwater-flow model and scenario inputs and outputs are available in Fine (2017) .
Model Calibration
The recalibration process consisted of a parameter estimation technique that uses regularized inversion (Doherty, 2003 (Doherty, , 2005 (Doherty, , 2016 and employs "pilot points" for spatial hydraulic property characterization. A detailed description of how this method was used for the Mount Pleasant model is described in Petkewich and Campbell (2007) . To improve the calibration of the model in the Mount Pleasant area, higher weights were assigned to Middendorf aquifer water-level observations in the CBD during the parameter-estimation process. Net changes to horizontal hydraulic conductivity at pilot points ranged from 6 percent to 240 percent ( fig. 5 ; table 2). No changes in the recalibrated horizontal hydraulic conductivity values in the CBD from the original model were greater than an order of magnitude and all were deemed within the confidence limits of aquifer-test data. The calibrated specific storage value for the Middendorf aquifer changed from 2.5×10 -6 to 2.5×10 -7 per foot during recalibration, which is within reasonable limits for confined aquifers (Yager and Fountain, 2001 ).
The calibrated model produced a simulated potentiometric surface of the Middendorf aquifer in 2014 ( fig. 6 ) that was relatively similar to the observed potentiometric map produced for the Middendorf aquifer by the South Carolina Department of Natural Resources ( fig. 2; Wachob, 2015) . This potentiometric surface map was produced using 143 observations from groundwater wells in November 2014.
The recalibrated model produced a simulated groundwater level for observation well CHN-14 that was 5.5 ft and 2.0 ft lower than the average groundwater level measured in 2008 and 2015, respectively ( fig. 7A ). The simulated results indicate the recalibration is an improvement over previous calibrations (Petkewich and Campbell, 2009 ), which produced a simulated water level for well CHN-14 that was 27.5 ft lower than the 2008 average observed value. Since 2004, the observed groundwater level at well CHN-14 has been steady or rising ( fig. 3A) . Simulation results indicate a good match with observed values for well CHN-14 and provide a good starting point for the modeling of groundwater-management scenarios.
The recalibrated model produced simulated groundwater levels for well BRK-431 that were slightly lower than 
Groundwater Conditions
Since 2004, water levels in the Middendorf aquifer have recovered in the Mount Pleasant area as a result of reduced groundwater withdrawals by MPW ( fig. 3 ). In the past decade, MPW increased surface-water purchases from CWS and decreased groundwater withdrawals from a maximum of 7. 
Pumping Scenarios
The recalibrated groundwater-flow model was used to simulate six predictive water-management scenarios for the Middendorf aquifer in the Mount Pleasant, S.C., area ( fig. 9) for the period 2016-50. These predictive scenarios were developed by MPW and were based on possible management scenarios that may be considered in the future. The withdrawal rates from the MPW supply wells differ substantially in the pumping scenarios from the 2015 rates (tables 3-5). These large differences are to simulate the effects of increased groundwater pumping to offset MPW surface-water purchases from the CWS.
Results of the scenarios, including simulated hydrographs, potentiometric surface maps, and water budgets, are described below. In order to evaluate the effects of pumping from the hypothetical pumping well in Scenarios 2 and 3, groundwater-level differences between these two scenarios and Scenario 1 for the 2050 stress period were calculated for each production well (table 6) . Groundwater use, in million gallons per day (table 6 ). This simulated water-level decline is partly due to the reintroduction of pumping at the well 5 site in the scenario. The well 5 site has not been used since 2009; however, MPW plans to drill a replacement well at the well 5 location and so pumping at well 5 was included in the hypothetical pumping. The relative difference in the simulated groundwater-level changes at the other five MPW wells was proportional to the percentage of total MPW pumping simulated at each well, proximity of each well to other MPW wells, and simulated hydraulic properties of the model cell where the production well is located. 
Scenarios 2 and 3
Scenarios 2 and 3 have the same pumping rates as Scenario 1 for the MPW production wells; however, a single hypothetical pumping well was added outside of the waterbudget analysis area in the Middendorf aquifer near the town of Moncks Corner, S.C. (fig. 1 ). This additional well has a withdrawal rate of 0.5 Mgal/d for Scenario 2 and 1.5 Mgal/d for Scenario 3. Compared to the 2050 Scenario 1 simulation, groundwater altitudes for Scenarios 2 and 3 are approximately 3 ft and 8 ft lower, respectively, at the MPW production wells (table 6) 
Scenario 4
Scenario 4 simulates maximum capacity pumping (up to a maximum annual average rate of 10.16 Mgal/d) for the MPW network of production wells ( fig. 9 ). For this scenario, the MPW network of production wells had a total hypothetical withdrawal rate of 8.40 Mgal/d in 2016, increasing 20 percent each year until it reached a maximum of 10.16 Mgal/d in 2020 (table 4) . Simulated groundwater altitudes declined to a minimum of -359 ft during 2050 ( fig. 16; table 6 ). Figures 17A and B show simulated hydrographs for observation wells CHN-14 and BRK-431 for Scenario 4 during which water levels dropped 116 and 41 ft, respectively. Additionally, simulated groundwater altitudes at a hypothetical observation well located in the MPW well field declined 164 ft between 2015 and 2050 ( fig. 17C ).
The largest flow component in the 2050 water budget for Scenario 4 is discharge to wells at a rate of 10.47 Mgal/d (fig. 13D) 
Scenario 5
Scenario 5 is a modification of Scenario 4 with the addition of two new MPW production wells, MPW1 and MPW2 ( fig. 9 ). For this scenario, the MPW network of production wells was simulated the same as Scenario 4, but MPW1 and MPW2 withdrawals were added in 2021 and increased by 20 percent annually until they each reached a maximum withdrawal rate of 1 Mgal/d in 2025 (table 5) . Simulated groundwater altitudes, shown in figure 18, declined to a minimum of -405 ft during 2050 (table 6) . Figures 17A  and 17B show simulated hydrographs for observation wells CHN-14 and BRK-431 for Scenario 5 during which water levels declined 143 and 51 ft, respectively. Simulated groundwater ( fig. 18) 
Scenario 6
Scenario 6 is a modification of Scenario 1, in which 140 quarterly stress periods were added to the model to simulate MPW seasonal demands. MPW historical data of water demands were used to calculate a factor to apply to each quarterly stress period. Quarter one (January to March) had a factor of 71 percent of normal demand; quarter two (April to June) had a factor of 133 percent of normal demand; quarter three (July to September) had a factor of 121 percent of normal demand; quarter four (October to December) had a factor of 74 percent of normal demand. These factors were applied to the withdrawal rates for MPW production wells in Scenario 1 (table 3) . Simulated groundwater altitudes for Scenario 6 declined to a minimum of -353 ft during 2050 and were overall much lower than altitudes for Scenario 1 ( fig. 19; table 6 ). For Scenario 6, simulated hydrographs for observation wells CHN-14 and BRK-431 and the hypothetical observation well show similar magnitude declines in groundwater altitude seen in Scenario 1, but with seasonal fluctuations of as much as 56 ft in the hypothetical observation well ( fig. 20C) .
The largest flow component in the 2050 water budget for Scenario 6 is discharge to wells at a rate of 11.27 Mgal/d (fig. 13F ). The production wells located within the Mount Pleasant study area include wells that are not owned by MPW, and therefore, the total withdrawal rate is greater than the 12. 
Model Limitations
Groundwater models are simplified numerical approximations of actual groundwater-flow systems. The many assumptions incorporated in the development of the model result in limitations to the accuracy of the model and ability of the simulated system to predict actual hydraulic conditions at any given point in the model over time. Factors that could affect the reliability of the model include model scale, the method of stratifying the aquifer system into model layers, the accuracy and method of distributing the available aquifer hydraulic property data, the accuracy of the locations and method of simulating aquifer boundary conditions, and methods of estimating and simulating recharge and base flow in rivers.
The flow model was calibrated to simulate regional groundwater flow throughout the study area. The model uses a variably spaced grid with the best resolution located at Mount Pleasant, S.C., where the minimum cell size is 1,000 by 1,000 ft. Elsewhere, the model cell sizes are as large as 10,000 by 10,000 ft. The size of the larger cells limits the ability of the model to accurately simulate local conditions, such as discharge to wells or rivers in those areas.
Lack of knowledge of the altitude and configuration of the water-table altitude within the surficial aquifer is an additional limitation of the model. Knowledge of these altitudes could result in a more accurate simulation of the specified-head boundary within the surficial aquifer.
The flow model was developed by interpolating data from 96 boreholes into nine continuous layers throughout the study area. Interpolation in areas of limited data or extrapolation of the layers to the model boundaries may produce undesired results, such as inappropriately thinning or thickening of units.
Hydraulic data incorporated in the model include horizontal hydraulic conductivity values that were approximated using reported transmissivity values and reported and assumed aquifer thicknesses. Horizontal hydraulic conductivity values also were estimated during model calibration and recalibration where actual values were absent. Incorporation of horizontal hydraulic conductivity values in the model is further complicated by allowing the measured values to vary by using pilot points and regularization; however, values varied within the range of possible values for each aquifer; the greatest variance is within the Floridan aquifer which has the largest range in known hydraulic conductivity (table 1). The absence of reliable horizontal hydraulic conductivity data for the confining units limits the overall accuracy of the model. The calibrated distribution of hydraulic conductivity is a large-scale approximation of measured and estimated values; the calibrated results should be considered approximate estimates only.
Water-use data incorporated in the model probably underrepresent the actual historical water use. Specifically, water-use data from the South Carolina Department of Health and Environmental Control (SCDHEC) include only those wells that pump at a rate that exceeds 3 million gallons per month. Historical water use is more uncertain for the earliest years of pumping and more reliable for recent years. In addition, water use was assigned to specific aquifers when the aquifer was designated by the water-use provider or when the aquifer could be ascertained from well construction information and interpolated model layering.
Assumptions regarding type and location of model boundaries affect the reliability of the model. Model boundaries for this study were chosen to be similar to the boundaries of previous models of the South Carolina Coastal Plain. In general, model boundaries were placed at natural hydraulic boundaries or at distances far enough from the primary area of focus (Mount Pleasant) so that the choice of boundary did not greatly affect the simulated groundwater levels in Mount Pleasant, S.C. Care should be taken when evaluating predicted simulated results outside of this area of focus.
Recharge rates used in the model are net recharge only. Rainfall runoff and evapotranspiration are not directly simulated in the model, and the three precipitation stations used in the model represent a small fraction of the large area in the model where recharge is simulated. The precipitation data used to estimate the net recharge rates and net recharge rate variability were collected over a 111-year period and are, most likely, subject to an unknown degree of uncertainty.
The analysis of stream base-flow data represents only an approximation of actual groundwater base flow. Daily streamflow data from 17 stations located in the upper Coastal Plain of North and South Carolina were used in the model. The periods of record available for analysis varied substantially for each station. Streambed conductance values simulated in the model are derived from model calibration, because there are no published values or field measurements of streambed conductance available for the study area.
The calibrated model is one representation of the study area over the time period simulated, and similar results could be achieved through different grid discretizations, model boundary types or locations, and interpolation of model layering or hydraulic properties. However, the calibrated model is considered a reasonable solution and can be used for the purpose described in this report (Petkewich and Campbell, 2007) .
Summary
Groundwater use in and around the Mount Pleasant and Charleston areas of South Carolina has created a large, regional cone of depression in the potentiometric surface of the Middendorf aquifer. Since 2004, however, groundwater levels in the Middendorf aquifer have recovered in the Mount Pleasant area as a result of reduced withdrawals. Since 2004, Mount Pleasant Waterworks (MPW) has increased the use of surface water purchased from the Charleston Water System to decrease water withdrawals from the Middendorf aquifer. As a result of the reduced pumping, groundwater levels in an observation well located in downtown Charleston has recovered 77 feet (ft) since 2004. The recovery of groundwater levels in the area also is evident in Berkeley County where the long-term downward trend for an observation well has been eliminated; the trend can be attributed to the reduced pumping.
To evaluate future groundwater conditions in the Middendorf aquifer, the U.S. Geological Survey (USGS), in cooperation with MPW, updated and recalibrated an existing groundwater-flow model of the Coastal Plain aquifer system of South Carolina and parts of Georgia and North Carolina. The USGS finite-difference code MODFLOW-2000 was used to incorporate new groundwater levels and water-use data for 2008-15 into the existing groundwater-flow model. The recalibrated model was then used to simulate six watermanagement scenarios through the year 2050.
Recalibration of the model consisted of using parameter estimation to adjust specific storage and the horizontal hydraulic conductivity of the aquifers in the groundwater-flow model. Net changes to hydraulic conductivity pilot points in the study area ranged from 6 percent to 240 percent; however, the changes to horizontal hydraulic conductivity were not greater than an order of magnitude, and all were deemed within the confidence limits of aquifer-test data. The calibrated specific storage value for the Middendorf aquifer changed from 2.5×10 -6 to 2.5×10 -7 per foot during recalibration, which is within reasonable limits for confined aquifers.
After model recalibration, the updated groundwater-flow model was used to simulate six predictive water-management scenarios for 2016-50 for the Middendorf aquifer in the Mount Pleasant, S.C., area: Scenario 1-maximize MPW reverse-osmosis plant capacity by increasing groundwater withdrawals to 8.58 million gallons per day (Mgal/d) from the Middendorf aquifer; Scenario 2-same as Scenario 1, but with the addition of a 0.5 Mgal/d supply well in the Middendorf aquifer near Moncks Corner, S.C.; Scenario 3-same as Scenario 1, but with the addition of a 1.5 Mgal/d supply well in the Middendorf aquifer near Moncks Corner, S.C.; Scenario 4-maximize MPW well capacity by increasing withdrawals from the Middendorf aquifer to 10.16 Mgal/d; Scenario 5-minimizing MPW surface water purchase from the Charleston Water System by adding supply wells and increasing withdrawals from the Middendorf aquifer to 12.16 Mgal/d; and Scenario 6-same as Scenario 1, but with the addition of quarterly model stress periods to simulate seasonal variations in groundwater withdrawals.
Simulation results from Scenario 1 showed an average decline of about 150 ft in the groundwater levels of the MPW production wells. Simulated hydrographs for two area observation wells illustrate the gradual decline in groundwater levels with overall changes in water-level altitudes of -92 and -33 ft, respectively. Simulated groundwater altitudes at a hypothetical observation well located in the MPW well field declined 121 ft between 2015 and 2050.
Scenarios 2 and 3 have the same pumping rates as Scenario 1 for the MPW production wells; however, a single hypothetical pumping well was added in the Middendorf aquifer near the town of Moncks Corner, S.C. This hypothetical pumping well has a withdrawal rate of 0.5 Mgal/d for Scenario 2 and 1.5 Mgal/d for Scenario 3. A comparison to the 2050 Scenario 1 simulation, indicates groundwater altitudes for Scenarios 2 and 3 are approximately 3 ft and 8 ft lower, respectively, at the MPW production wells.
Scenario 4 simulates the maximum pumping capacity of 10.16 Mgal/d for the MPW network of production wells. Simulated 2050 groundwater altitudes for this simulation declined to -359 ft. Simulated hydrographs for observation wells CHN-14 and BRK-431 show groundwater-level declines of 116 and 41 ft, respectively. Simulated differences in groundwater altitudes at a hypothetical observation well located in the MPW well field indicate a water-level decline of 164 ft between 2015 and 2050.
Scenario 5 is a modification of Scenario 4 with the addition of two new MPW production wells, MPW1 and MPW2. For this scenario, the MPW network of production wells was simulated the same as Scenario 4, but withdrawals from the two new production wells (MPW1 and MPW2) were added in 2020. Simulated 2050 groundwater altitudes for this simulation declined to -405 ft. Simulated hydrographs for observation wells CHN-14 and BRK-431 show groundwater-level declines of 143 and 51 ft, respectively. Simulated groundwater altitudes at a hypothetical observation well located in the MPW well field declined 199 ft between 2015 and 2050.
Scenario 6 is a modification of Scenario 1, in which 140 quarterly stress periods were added to the model to simulate MPW seasonal demands. Simulated groundwater altitudes for Scenario 6 declined to a maximum of -353 ft in 2050. For Scenario 6, simulated hydrographs for wells CHN-14 and BRK-431 and the hypothetical observation well show similar groundwater altitude declines as seen in Scenario 1, but with seasonal fluctuations of as much as 56 ft in the hypothetical observation well.
Water budgets for the model area immediately surrounding Mount Pleasant, S.C., were calculated for 2015 and for 2050. The water budget for 2015 is equal for all of the scenarios because it represents the year prior to the hypotheti- 
